The reduction of carbon monoxide (CO) 
INTRODUCTION
The reduction of air pollution from combustion devices is an increasingly serious concern worldwide due to the rise in fuel usage especially for transport applications in urban areas. Sparkignition (SI) and diesel engines, widely used to power various types of vehicles, have been shown to be a major source of air pollution in cities (Faiz A, et al, 1996) . The primary pollutants emitted from modern SI engines are mainly oxides of nitrogen, (primarily nitric oxide, NO, with a small amount of nitrogen dioxide, NO 2 , collectively known as NOx), carbon monoxide (CO), organic compounds that are mainly unburned or partially burned hydrocarbons (UHC), small amounts of oxides of sulfur and particulates (Furuhama and Hiruma, 2004) .
The liquid hydrocarbon, typically gasoline, is not itself explosive; rather, only the vapor derived from the liquid is explosive. Since the vaporization process is exothermic, past efforts have been made to warm the fuel charge before it is admitted to the combustion cylinders, in order to hasten the vaporization.
A variety of heat exchangers which warm the charge with the combustion exhaust products have been proposed as well as various electric 2 Analysis of Hydrocarbon Treating System to The Emission of Spark-Ignition Four-Stroke Engine oleh Binyamin, dkk.
resistant heaters and from water radiator (Jauhari, 2005) . In most modern carburetors a "hot spot" is provided which is heated with the exhaust gas. Also, various forms of "atomizers" have been proposed to subdivide the fuel into droplet form, thereby increasing the surface area of a given fluid quantity to hasten its vaporization. Through this research, the writer wants to analysis the effect of HTS installation to the emission of engine and fuel consumption. The result of this research will give us explanation whether this device works or not.
There are some objectives from this research as follow: (1) How to know the effect of using Hydrocarbon Treating System to CO emissions of spark-ignition four-stroke engine. (2) How to know the effect of using Hydrocarbon Treating System to UHC emissions of sparkignition four-stroke engine. (3) How to know the effect of using Hydrocarbon Treating System to fuel consumption of spark-ignition four-stroke engine.
Problem limitation on the writing of this problem is used to adjust the tools which available and also for issues to be discussed or analyzed is not too widespread.Limitations are as follows (1) The fuel which used in the experiment is gasoline with octane number 88. (2) Engine that used is Honda Revo version 2008 (Standard) (3) The discussion is about the emission and fuel consumption before and after using of Hydrocarbon Treating System. (4) The research will be done in three conditions which are low, medium and high rotation.
Review Of Literature
Hidayat (2005) hasconducted research on the tool-lowering exhaust emissions on motorcycles, cars, outboard motors and internal combustion engines do not move. Based on test data that have been made to the additional equipment is capable of reducing CO emissions significantly, up to the limit of the maximum, and average can be reduced to above 54%. In addition to reducing CO 2 emissions and HC, also able to increase the content of O 2 . Additional tool does not influence the performance of the vehicle during operation. One other advantage is being able to reduce the noise level generated by the motor. Warju (2006) has conducted research on effects of the use of copper coated manganese catalytic converter on the exhaust pollutant levels four-stroke gasoline engine. The results showed that the composition of the catalyst 110 gr + 90 gr Mn Cu is the best composition in the lower levels of exhaust pollutants and increase engine performance. CO Naudin (2000) has conducted emissions testing on car engine using the Multi-Fuels Processor. In this experiment using fuel with 25% gasoline and 75% water inside a bubbler tank. Results showed levels of 8.6% CO 2 in standard conditions become to 0.1%. A level of nitrogen oxide (NOx) in standard conditions was 348 ppm become to 168 ppm. A level of Unburned Hydrocarbon (UHC) in standard conditions was 3 ppm become to 1 ppm and fuel consumption in standard conditions was 11.7 -!/100 km become to 9.8 -!/100 km.
Fundamental Of Theory
Combustion engine is one of the activator engines that utilize heat energy from combustion process becoming mechanic energy in the combustion chamber (Çengel and Boles, 2006) . A chemical reaction during which a fuel is oxidized and a large quantity is released is called combustion. Combustion is initiated with a spark plug that ignites the air-fuel mixture in the immediate vicinity of the spark plug electrodes. There is essentially no pressure rise or work done at first, and 5-10% of the air-fuel mixture is consumed before the combustion process is fully developed.
When the flame is fully developed, it propagates very rapidly across the combustion chamber, accelerated and spread by turbulence and mass motions within the cylinder. This raises the temperature and pressure in the cylinder, and the piston is forced down in the power stroke. By the time, the flame front reaches the corners of the combustion chamber, only a few percent of the air-fuel mixture remains, and the flame is terminated by heat transfer and viscous drag with the wall.
The basic elements of combustion in the combustion chamber are shown as figure below:
Figure 1. Components of Basic
Combustion (Sullivan, 2011) Actually, the compositions of fuel substances are carbon, hydrocarbon, nitrogen, sulfur, oxygen, ash, and moisture. The reaction in the combustion chamber among air, fuel, and spark can be written as (Toyota, 1995) :
C 8 H 18 + 12.5 (O 2 + 3.76 N 2 ) ® 8 CO 2 + 9 H 2 O+47N 2 + Energy………………….
(1)
Factors Influencing the Flame Speed
The study of factors which affect the velocity of flame propagation is important since the flame velocity influences the rate of pressure rise in the cylinder and it related to certain types abnormal combustion that occur in spark-ignition engines. There are several factors which affect the flame speed, to varying degree, the most important being turbulence and the fuel-air ratio. Details of various factors that affect the flame speed are discussed below:
Turbulence
Turbulence which is supposed to consist of many minute swirls appears to increase the rate of reaction and produce a higher flame speed than that made up of larger and fewer swirls. A suitable design of the combustion chamber which involves the geometry of cylinder head and piston crown increase the turbulence during the compression stroke.
Fuel-Air Ratio
The fuel-air ratio has a very significant influence on the flame speed. The highest flame velocities (minimum time for com-plete combustion) are obtained with so-mewhat richer mixture (point A) as shown in figure which shows the effect of mix-ture strength on the rate of burning as in-dicate by the time taken for complete bur-ning in a given engine.
When the mixture is made leaner or richer (see point A in figure 2) (Ganesan, 2003 ) the flame speed decreases. Less thermal energy is released in the case of lean mix-ture resulting in lower flame temperature. Very rich mixture leads to incomplete combustion which results again in the release of less thermal energy.
Fuel Consumption (m f )
Fuel consumption is the amount of fuel that needed to do work per hour, which can be formulated as bellow: Where: m f = fuel consumption rate (kg/h) b = volume that used in experiment (cc) t = time needed to run down the fuel in Erlenmeyer (second) ñ bb = density of fuel (kg/-!)
Hydrocarbon Treating System (HTS)
Hydrocarbon Treating System is a system that provides vaporized fuel charge through the use of a novel arrangement by using heat from exhaust gas, the vap-orized fuel then projected directly to the combustion chamber. The presence of vaporized fuel influences the reactivity between fuel and air. Once this vapor charge is mixed with air, it is more ig-nitable at air-fuel ratios below those at which conventional fuel/air mixtures may be ignited.
How HTS Work
The hydrocarbon fuel is volatilized in a volatilization chamber or bubbler tank because the tank is in vacuum so the at-mosphere air can enter the tank. And then it is subjected to a high temperature environment in a heated reaction chamber or catalyst prior to its being introdu-ced into the intake system of the engine. The reaction chamber provides a heated reaction zone with a reaction rod therein about which the fuel flows. It flows through the heated reaction zone about the reaction rod which makes the fuel suitable for burning in the combustion chamber.
Since the engine is running, it will produce high temperature exhaust gases. This high temperature gases then make the tempe-rature of exhaust manifold rise. The heat from exhaust manifold used for heating the reaction chamber or catalyst. The hy-drocarbon vapor that flow through the reaction chamber is being heated by the heat from exhaust manifold. Currently, it is not known precisely what happens to the volatilized hydrocarbon fuel in this high temperature environment although one speculation is that the larger mole-cules are broken down into smaller mole-cular subunits of the heavy molecules.
Hydrocarbon Bubbler
The bubbler is a tank containing bubbles of hydrocarbons (gasoline). The bubbles flow 
Tools and Materials
Material and tools that used in this research were: 
Experiment Installation
Experimental installation used in the experiment by applying Treating Hydrocarbonsystems use a venture-flow meter as a measurement of fuel vapor flow rate from the bubbler with the following scheme: Based on experiments that have been done, can make chart the relationship between CO and the engine rotation as follows:
Based on the figure above we can look that the lowest level of CO emission is in the standard condition or we may say when the HTS i s s e t t i n g i n Q 1 = 0 cc/s. The lowest CO decline the number of 2.13% when engine rotation at 5,500 rpm. On the other hand, the highest level of CO is obtained when the engine is setting in Q 5 = 3 cc/s, CO points the number of 6.19% at 2000 rpm. Somehow, all the result almost shows the same trendlines. With increasing of engine rotation the degree of CO on emission for all flow rates was degradation.
Experiment result analysis of Unburned Hydrocarbon (UHC)
Based on experiments that have been done, can make chart the relationship between UHC and the engine rotation as follows:
Figure 8. Chart of UHC vs. rpm
From the figure above we can analyze that the lowest emission of UHC on the standard setting or in the HTS flow rate of Q 1 = 0 cc/s. The lowest emission of UHC in the standard setting is 52 ppm at 4,000 rpm. On the other hand, the highest emission of UHC can be seen on the engine which has the flow rate of Q 5 = 3 cc/s. The emission of UHC in this condition is 728 ppm at 2,000 rpm. It mean, addition of HTS flow rate can make emission of UHC increase as significant.
Experiment result analysis of Fuel consumption (m f )
The effect of Hydrocarbon Treating System on the fuel consumption is shown in Figure  9 below. It is clearly indicates an increase of fuel consumption with the engine rotation. The highest fuel consumption reaches when the engine is set in standard condition. It points the number of 0.705 Kg/h at 6,000 rpm. Meanwhile, the lowest fuel consumption at 6,000 rpm happens when the engine is set in 2.5 cc/s. It points the number of 0.565 Kg/h. The average value in every rotation, the fuel consumption in standard condition is still taking the highest consumption it shows the number of 0.381 Kg/h. For the flow rate 1.5 cc/s is lower 19.37% than consumption in standard condition. It points in the number of 0.307 Kg/ h. On the other hand, the fuel consumption is only decrease 18.67% if the engine is set in 2 cc/s and 17.72 % if the engine is set in 2.5 cc/ s. In fact, the highest difference happens when the engine is set in the flow rate of 3 cc/s. This is due to decrease of charge from fuel tank. The decrease in charge of fuel consumption is attributed by the increase of the amount of air in the HTS. 
